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Abstract 
This paper discusses the status quo of the airline industry around the world facing the COVID-19 pandemic situation. 
The purpose of the first part of this study was to assess the impact of COVID-19 on global air traffic, airline revenues by 
region of operation, number of international passengers by region, and the number of domestic passenger traffic by 
route group. The data for this study was collected from January 2019 to December 2020 from the International Civil 
Aviation Organization (ICAO) database. The research strategy of the second part of this study is based on PEST analysis 
which is applied to evaluate the current situation of the airline industry. Based on the findings, this paper suggests 
strategies and recommendations for the airline industry to adapt to the pandemic situation based on technology aspects 
more specifically related to data analytics with a multi-step approach for COVID-19 Airline Recovery Plan. The results 
and recommendations of this research study will provide valuable information to the aviation industry for its 
preparedness for the Post-COVID-19 era.  
Keywords: COVID-19; Data Analytics; Airline Recovery Plan; Post-COVID-19 era; PEST Analysis; Airline Industry 
1. Introduction
The COVID-19 pandemic outbreak that occurred in 2019 is still ongoing and posing a continuous threat to both the 
economy and public health at the global level [1]. It has disrupted business operations in all industries. One of the 
important sectors that contribute to the global economic growth which was affected by COVID-19 is the aviation 
industry. The aviation industry has contributed to 3.6 percent of the world’s GDP by creating a total of 65.6 million jobs 
around the world in aviation-related industries through different types of jobs [2].  The direct job includes employment 
of aircrew, airport operators, airlines, air navigation service providers and indirect employment includes construction 
companies, fuel service providers, suppliers of original equipment manufacturers, and several others [3]. Among these 
65.6 million jobs, approximately 36.7 million jobs come through the tourism industry in which air travel plays a 
significant role [2]. 
The present air transportation system has evolved over the past eight decades to fulfill the requirements of the growing 
social and economic demands for global connectivity and globalization [4]. The evolution of world passenger traffic 
from 1945 to 2020 was given in Fig.1. Commercial air travel alone contributes to approximately 3.5 billion trips per 
year and more than forty percent of this accounts for international trips [5]. Thus air transportation plays an essential 
role in carrying passengers and goods across the country and contributed to global economic growth. Apart from its 
vital role in international trade and global GDP growth the increased connectivity of air travel also expedites the 
geographic spread of infectious diseases. 
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The aviation industry is susceptible to external threats like recession, natural disasters, oil crises, and disease outbreaks. 
These threats severely affect global air travel by increasing flight cancellations, causing the grounding of aircraft, travel 
bans, and closure of international borders. The catastrophic shocks faced by the aviation industry and the decline in 
passenger traffic are illustrated in Fig.1. The most notable decrease in air traffic occurred during the oil crisis, Iran-Iraq 
war, Gulf crisis, Asian crisis [6], and September 11, 2001 attacks [7]. The most significant disease outbreak that affected 
the aviation industry before Covid-19 was SARS (Severe Acute Respiratory Syndrome) that occurred in 2003 [8]. Among 
the different crises that affected the aviation industry, the major disruptor has been disease outbreaks (Fig.1). The 
increased global connectivity has amplified the risk of disease introduction and its spread at the global level. The spread 
of the pathogen is influenced by the number of passengers, their place of origin, and their destination. 
 
Figure 1 World Passenger Traffic Evolution and the Notable Decrease in Air Traffic from 1945 to 2020 
Note: Adapted from "Effects of Novel Coronavirus (COVID‐19) on Civil Aviation: Economic Impact Analysis” [9]. 
The World Health Organization (WHO) announced the first COVID-19 infected case in China on December 31, 2019 [10]. 
Outside China, the first infected case was reported by Thailand on January 13th and by Italy on February 21st [10]. The 
World Health Organization declared COVID-19 as a global pandemic outbreak on 11th March 2020 [11]. As there is no 
official medical treatment for the disease, governments around the world prohibited cross-country transportation. Most 
of the countries implemented strict public health measures to reduce the spread of COVID-19. These measures affected 
the airline industry seriously [12]. To flatten the curve of coronavirus infection, countries like China, Australia, New 
Zealand, and South Korea adopted an economic shutdown strategy [13, 14, 15]. The U.S recorded the largest number of 
cases by June 2020 with more than two million people infected with COVID-19 and countries like Brazil, Russia, United 
Kingdom, Spain, India, and Italy trailed behind, each with cases ranging from 200,000 to 775,000 cases [16]. 
The International Air Transport Association’s (IATA) report estimated that the revenue passenger kilometers (RPK) 
will drop by 38% in 2020 compared to 2019 [17].  ICAO reported that there was an overall reduction of 50% of seats 
offered by airlines, which translates to reduction of 2,699 million passengers, and approximately USD 371 billion loss 
of gross passenger operating revenues of airlines [9]. The world passenger traffic collapsed to an exceptional –60 % 
decline in 2020 [9]. As the value of the airline industry decreased to an unprecedented level, it motivated this study to 
analyze the impact of COVID-19 on the performance of the airline industry during this period and how to prepare it for 
the Post-COVID-19 era. 
2. Research Methodology 
An online literature search was carried out using Google Scholar, Science Direct, Hunt Library of Embry-Riddle 
Aeronautical University, and Web of Science. The proper data associated with the strategy adopted by airlines for their 
success and the impact of COVID-19 on air transport were collected. The search was limited to articles that were 
published between 2000 and 2021. These online search engines were used to collect, review and synthesize primary 
and secondary data to obtain reliable information from credible sources like peer-reviewed research publications, 
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industry reports, periodicals, websites, and news articles. The scientific articles related to the topic were selected and 
the new knowledge is combined with existing one which comes from academic research to extract useful findings. 
2.1. Data Collection and Analysis 
The first part of this research study assesses the impact of COVID-19 on global air traffic, passenger traffic and revenues 
by region of operation, number of international passengers by region, and the number of domestic passenger traffic by 
route group. The data for this study were collected from January 2019 to December 2020 from the International Civil 
Aviation Organization (ICAO) database [9]. The Excel data analytics and Google analytics tool were used for data analysis 
and visualization. 
2.2. PEST Analysis 
The research strategy of the second part of this study is based on PEST analysis. To understand the success and impact 
of any organization at the international level it is important to analyze its strategic management and this can be done 
by adopting the PEST analysis [18]. PEST analysis is used to gauge external factors that could impact the profitability of 
an organization. It is a powerful tool for understanding the strategic risk and it examines the Political, Economic, Social, 
and Technological factors that affect an organization [18]. Political factors (P) refer to several forms of government 
interventions and political lobbying activities in an economy. Economic factors (E) talk about the macroeconomic 
conditions of the external environment but also include seasonal considerations. Social factors (S) include social, 
cultural, and demographic factors of the external environment. Technological factors (T) include technological changes 
and related activities that affect the external environment [19]. This research study aims to help the global airline 
industry and prepare them for the Post-COVID-19 era by focusing on the application of data analytics, and by identifying 
the opportunities to develop a strategy for future threats.  
2.3. Research Questions  
The unexpected outbreak of COVID-19 is a challenge for all stakeholders in the aviation industry. The magnitude of the 
economic loss is huge that the industry has not come across anything similar to this before. The research questions that 
guides this study are “Did the global pandemic affected the regional air traffic, passenger traffic and revenues by region 
of operation, and by route group?” and “What proactive measures should be taken to prepare the airline industry for 
Post-COVID-19 era with special reference to data analytics technology?”  
3. Results and Discussion 
3.1. Impact of COVID-19 on Global Flight Operations 
The impact of COVID-19 on air traffic based on the region of origin is illustrated in Fig.2. The air traffic was heavily 
affected in the Middle-East region with a -57.35 % reduction. It was followed by Africa (-53.56 %), Europe (-52.61 %), 
and Latin-America and the Caribbean (-48.4 %). In terms of the number of flight operations, the Asia-Pacific region was 
the most affected with 4,913, 303 fewer flights than in 2019 and was followed by Europe (- 4,766,279) and North 
America (- 3,211,278).  
 
Figure 2 Impact of COVID-19 on Flight Operations at the Regional level, January 2019 to December 2020.  
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3.2. Impact of COVID-19 on Passenger Traffic and Revenues by Region 
As per the ICAO, the passenger traffic was low during the pandemic period. The estimated impact of COVID-19 on 
passenger traffic and revenues by region for the year 2020 is presented in Fig.3. The Asia-Pacific region was highly 
affected with negative 921 million passengers with 120 billion USD loss. This was followed by the European region with 
negative 769 million passengers causing a 100 billion USD loss, followed by the North American region with negative 
599 million passengers which contributed to the loss of 88 billion USD in revenue. While Latin American/Caribbean 
was affected with negative 199 million passengers contributing to 26 billion USD loss, Middle East region with negative 
132 million passengers led to 22 billion USD loss and African region with 78 million fewer passengers with USD 14 
billion loss in revenue during 2020. 
 
Figure 3 Impact of COVID-19 on Passenger Traffic and Revenues by Region for 2020 compared to 2019 
3.3. Effect of COVID-19 on International Passenger Traffic by Region 
In the year 2020, the pandemic affected the number of international passengers who traveled between different regions 
and it showed a sharp decrease when compared with 2019 passenger numbers of the same region (Fig.4). The European 
and Asia/Pacific region together accounted for around 70% of the world international traffic in 2020. The rest of the 
travelers were from North America, Middle-East, Latin America/Caribbean, and Africa together contributed to 30 %. 
 
Figure 4 Number of International Passenger (in millions) by region (2019 vs 2020)  
3.4. Effect of COVID-19 on Domestic Passengers traffic by Route Group 
During the pandemic, the number of domestic passengers who traveled in specific route groups also exhibited a severe 
decline when compared with 2019 passenger numbers of the same route group (Fig.5). In 2020, China overtook North 
America with forty million more domestic passengers and the total number of domestic passengers in China accounted 
for 30% of world domestic passengers. The third place was occupied by Europe with 159 million domestic passengers 
and it was followed by Pacific South East Asia (123 million), South America (75 million), South West Asia (73 million), 
North Asia (63 million), and the Central America/Caribbean (33 million). The lowest number of domestic passengers 
traveled in the African and Middle Eastern routes. 
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Figure 5 Number of Domestic Passengers in millions by Route Group (2019 vs 2020). 
3.5. PEST Analysis 
Most of the airlines around the world are facing serious economic set back due to increasing operating costs and 
deteriorating profits and margins which is caused by the global pandemic situation. PEST analysis was carried out to 
identify the factors that affect the global airline industry and the results are briefly discussed. 
Political Factors - The COVID-19 occurrence had a huge effect on the airline industry. Most of the governments made 
harder restrictions to avoid the spread of coronavirus and some countries even changed the travel restrictions each day 
based on the number of COVID-19 cases. Governments are concerned about safety as the top priority for their citizens. 
Governments around the world offered economic support to airlines that are registered to operate within their airspace. 
In Europe, the airlines that received government support are Air-France (7 billion euros), Lufthansa airlines (9 billion 
euros), and British Airways (9.37 billion euros) [20]. The other airlines that received government support are EasyJet 
(600 million euros), Norwegian Air (12.7 billion euros), Ryanair (600 million euros), and Virgin Atlantic (500 million 
euros) [21]. 
The U.S. treasury department announced in April 2020 that Alaska Airlines, Allegiant Air, American Airlines, Delta Air 
Lines, Frontier Airlines, Hawaiian Airlines, JetBlue Airways, United Airlines, SkyWest Airlines, and Southwest Airlines 
would receive a bailout and the total amount was 25 billion USD and another 8 billion USD was allotted in grants and 
loans for cargo carriers [22]. This amount was mainly to support these airline companies to pay their workers. 
Governments and related regulatory organizations continued to focus on contingency and plan to prepare the airline 
industry to face the Post-COVID-19 era. The governments also adopted a temporary amendment to the rules on air 
services to support airlines and airports.   
To overcome the pandemic crisis, Governments in association with other organizations like World Health Organization 
(WHO), International Civil Aviation Organization (ICAO), European Aviation Safety Agency (EASA), International Air 
Transport Association (IATA), Airports Council International Europe (ACI Europe), Eurocontrol and other related 
associations should start to cooperate to provide a healthy and sanitized environment for airline passengers and 
employees. While doing this, governments should also consider the data security and legal aspects of personal data [22]. 
Economic Factors – Due to the travel restrictions and border closures, the airline industry faces an economic disaster 
as the passenger number decreased. In Europe, the aviation industry lost 100 billion USD in revenue in 2020, while in 
the U.S the loss was estimated to be 88 billion USD, the Middle East region lost 22 billion USD, and the Asia-Pacific region 
lost 120 billion USD [9]. Regarding economic factors, airlines are recommended to work together with the governments 
and other organizations to provide healthy, sanitized travel and related services. They are recommended to reduce any 
unnecessary costs and possibly change their structure to surpass the losses. Airlines were allowed to change their target 
destinations and some airlines even changed to cargo flights for more profit.  
Specifically, in the U.S., the approach of cargo only flights was tried out by Delta, United, and American airlines in 2020. 
These cargo flights mainly transported personal protective equipment and other medical-related items at the start of 
the pandemic and slowly airlines started redeploying their aircraft to deliver electronics, produce, apparel, 
pharmaceuticals, and even fish like salmon [23]. In April 2020, Delta airlines expanded its cargo-only flights between 
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the U.S and Asia to support the transport of medical supplies [24]. The cargo revenue of the United airlines during the 
third quarter soared to approximately 50 % from a year earlier to $422 million which accounted for 17 % of sales. While 
the revenue from passenger travel decreased 84 % to 1.64 billion in 2020 due to the COVID-19 pandemic [23]. Some 
small carriers are also finding ways to partner with legacy carriers to survive the pandemic situation. Virgin Atlantic 
increased its cargo-only flights in May 2020 and scheduled daily services to Brussels, Beijing, U.S., and India. Emirates 
Airlines scheduled its 85 Boeing 777 flights as freighters in addition to its existing eleven 777s freighters. In Europe, 
Finnair was the first airline to remove the economy-class seats from the cabin of A-330s to increase the cargo space. 
Lufthansa Technik has completed a temporary cargo conversion of an A380 for an unnamed customer under the EASA 
eight-month exception [25]. 
Social Factors – The association that exists between family members, friends, neighbors, co-workers, and other 
associates is referred to as a social relationship. The quality of this relationship is affected by the positive aspects like 
emotional support from others, and negative aspects like stress and conflict. Covid-19 pandemic reduced this social 
relationship due to travel restrictions. Due to social distancing and travel restrictions, families and friends stayed apart 
which caused severe disappointment. Most of the countries tried to reduce or even eradicate contact between people in 
public places by implementing curfew through regulations. Though these measures are intended to protect people from 
the infection, they caused negative impacts like an increase in stress, loneliness, and domestic violence among the whole 
population [26, 27]. Among these negative impacts, loneliness and social isolation intensify stress and often caused 
negative effects on the mental, cardiovascular, and immune health of a person [28]. 
The economic loss of the airlines during the pandemic is attributed to (i) decrease in customer demand, changes in 
bookings, cancellations, and refunds due to travel restrictions and personal choice (ii) rise of operational cost due to 
maintenance requirements, available seats, costs from new health rules like cleaning and disinfecting of the cabin and 
(iii) change in financial status due to existing and new facilities, contracts, etc. The airlines tried to manage and reduce 
their operating costs by requesting their employees to volunteer for furloughs, lay-offs, deferring either engine or 
aircraft maintenance or both, and canceling the purchase orders to preserve liquidity [29]. In the U.S., the aircraft 
manufacturer Boeing decided to reduce its workforce by 10 percent, Delta Airlines furloughed 1941 pilots in October 
2020, United Airlines furloughed 13,000 staff by October 2020, American Airlines announced it is furloughing 19,000 
employees by October 2020, and Spirit Airlines decided to furlough 20-30% of its workforce mainly pilots and flight 
attendants according to a July 28 internal memo [30].  
Singapore Airlines announced that it is reducing its workforce by 20 percent that accounted for approximately 4300 
jobs [31]. Emirates, the Middle Eastern Airlines announced it is set to cut 9000 jobs due to the pandemic [32]. British 
Airways, EasyJet, Ryanair, and Air France announced that they had to cut 12,000, 4500, 3000, and 7500 jobs respectively 
due to the pandemic [33]. This unemployment situation had a severe impact on the social life of people around the 
world. The jobless condition left the staffs in a situation that they were unable to meet their obligations and their 
emotion included all stages of grief from shock, denial, anger, bargaining, or even worse like committing suicide [34]. 
Governments and non-profit social organizations were recommended to help people and families. Government, 
employers, and non-profit organizations should provide educational campaigns to improve the social health and general 
wellness of the population. They should also inform the people regarding the up-to-date alternative communication 
media that are available. This would lead to effective communication and enable people to cope better with the 
pandemic and maintain societal well-being and productivity. Socializing is a vital necessity for humans and social 
distancing deters it, which ultimately affects their mental wellbeing [34]. While the social distancing may appropriately 
be enforced when required, the social aspect of human relationships must be strengthened to sustain their bonds and 
support the most vulnerable among them. So, aviation service providers must ensure that physical distancing of six feet 
is maintained wherever this is operationally feasible. 
Technological Factors –It is important to identify the super spreaders and downstream contacts to control the spread 
of coronavirus among the general population. Google and Apple both worked on a smartphone-based approach but it 
was not realistic [35]. The contact tracing technology included Smartphone technology with sensors, external RFID and 
Bluetooth, video analytics tracking, and access control. The video systems were found to be more successful for thermal 
screening, video-based contact tracing, automated facemask detection, social distancing analytics and “hot-spot” 
detection, and occupancy sensing and threshold enforcement [35].  
Airlines and airports around the world tried to get the latest technology in place to keep the aircraft cabins and airports 
disinfected and sanitized. Some of the major airports like Singapore Changi airport and London Heathrow Airport 
deployed Robots to serve their customers instead of employees for the sake of everyone’s safety since Coronavirus 
became a pandemic [36]. Singapore Changi Airport deployed automated cleaning robots that also disinfected the surface 
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after the cleaning process is over, and they also use Ultraviolet-C light technology to disinfect handrails on escalators 
and travelators. Changi airport also installed proximity touch screens at kiosks and infrared sensors to track finger 
movements to ensure people are not touching the screen and elevators were fitted with infrared technology that 
allowed passengers to get to the desired floor by hovering their hand over the sensor. In Malaysia, Air Asia introduced 
contactless kiosks and contactless payment options, in May 2020, at airports where it operates in Malaysia, Thailand, 
the Philippines, Indonesia, and Japan. This allowed passengers to check-in and make payments without actually 
touching the systems [37]. Self-check-in machines at Dubai International Airport are now touchless. Passengers using 
the 16 check-in kiosks can control the apparatus using a mobile device to scan a QR code displayed. The passenger can 
then check-in, receive their boarding pass, choose seats, and drop their bag without touching the screen. 
To assess travelers’ temperature, the staff of Doha International Airport wore thermal screening helmets which used 
infrared thermal imaging, artificial intelligence, and AR (augmented reality) display. Hong Kong International Airport 
deployed Intelligent Sterilization Robots (ISR) that are equipped with a UV light sterilizer and an air sterilizer to kill 
germs. At JFK International airport, an artificial intelligence platform called SafeDistance was employed to quickly 
identify overcrowded areas and open up other avenues of access in response [37]. Airports started to focus on 
“biometrics, touchless travel and self-service passenger check-in, smart restrooms, air quality improvements, 
maintaining social distancing requirements, enforcing mask-wearing to prevent spread, and enhanced cleaning 
procedures” [35]. Airlines and airports have to be proactive by focusing on new technologies and adopting operational 
changes to restore passenger confidence and reshape air travel and enhance the capabilities in the future. 
3.6. Application of Big Data Analytics in Aviation Industry 
The International Air Transportation Association (IATA) reported that the 2010-2019 decade was a great time for the 
airline industry and 2019 was the most profitable year with a net profit of 35.5 billion [38]. But due to the outbreak of 
COVID-19, the aviation industry was affected to an unprecedented level in 2020 with USD 371 billion loss of gross 
passenger operating revenues [9] and as a whole the aviation industry is facing major challenges. To face the pandemic, 
the aviation industry has to introduce digital transformation projects by investing in new technologies as it brings new 
opportunities. Big data analytics is one of the important emerging technology which is based on a simple concept such 
as data collection and analysis. Data analysis is essential to understand the problem that an organization faces. Data 
analytics helps to explore data in meaningful ways, organize, interpret, and presents the data into useful information 
that provides context for the data [39]. Data analytics can help intelligent, knowledgeable, and experienced people to 
make better decisions. Big data has the potential to create a competitive advantage when it is used properly and 
strategically [40].  
Big Data Analytics (BDA) is defined as a “holistic approach to managing, processing and analyzing the 5 V data-related 
dimensions (i.e., volume, variety, velocity, veracity, and value) to create actionable ideas for delivering sustained value, 
measuring performance, and establishing competitive advantages” [41, p.356). BDA will help to ensure whether the 
airline industry is on the right track, will help to face the challenges, solve them quickly, and learn how to improve the 
current performance level. Lepenioti, Bousdekis, Apostolou, & Mentzas [42] classified business analytics (BA) into three 
types based on the different levels of difficulty, value, and intelligence. They are descriptive, predictive, and prescriptive 
analytics. Using technology and descriptive analytics, the industry can gain insights from historical data and apply 
diagnostic analytics to identify the risk factors. They can utilize predictive analytics to conduct forecasting and employ 
the prescriptive analytics method to support data-driven decision-making. This holistic approach will help 
organizations and individuals to be competitive in the global market. 
The duration of global recovery is highly uncertain as different countries might reopen at different times with various 
restrictions and precautionary measures based on their recovery level [43]. With the development of vaccines, normalcy 
might return soon and the economy might bounce back. But to succeed in the Post-COVID-19 era, the aviation industry 
has to embrace a higher level of collaboration and partnership. Singapore Airlines (SIA) has started trials on a new 
digital health verification process, which will be the first in the world to be based on the International Air Transport 
Association’s (IATA) Travel Pass framework. This will offer customers the ability to securely store and present 
information related to Covid-19 tests, as well as their vaccination status in the future. It might require “a new level of 
cooperation across airlines, airports, air navigation organizations, partners, security agencies, support services, 
commercial and retail services, regulators, and customers” [44, p.3). To recover and prepare itself for the post-pandemic 
era, the aviation industry has to develop new strategies regarding “collection and sharing of data, more investment in 
the digital technologies, and might require agility, flexibility, and innovative thinking in every area of the business” [44, 
p.3]. 
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4. Recommendations based on Data Analytics Technology in Preparing Airlines for Post-Covid-19 
Era 
4.1. COVID-19 Airline Recovery Plan 
Global airlines can use big data analytics to develop an effective and efficient COVID-19 recovery plan. To recover and 
prepare for the Post-COVID-19 era, data analysis has to be done to identify the opportunities by following the steps 
described below. They are (i) tracking the COVID-19 progress and recovery at a global-scale analysis, regional and sub-
regional analysis, and country analysis (ii) flight demand analysis by identifying the air route for reactivation (iii) 
tracking the demand for global air travel and (iv) customer-specific air travel demand tracking [45]. 
4.1.1. Tracking the COVID-19 Progress and Recovery  
The World Health Organization’s COVID-19 Dashboard showcases the global-scale analysis of the coronavirus progress 
in the world from the start of the outbreak up until today March 15, 2021 [46]. It specifies that the whole world is still 
heavily impacted by the COVID-19. After analyzing the global-scale progress and recovery of the COVID-19, airlines have 
to understand the regional-scale progress and recovery. The regional level data analysis of COVID-19 was provided in 
Fig.6. This will help to identify which regions of the world are performing better in terms of recovery. Based on this 
data, airlines can anticipate resuming air-travel to the countries in the Western Pacific, African, Eastern Mediterranean, 
and South-East Asian regions as they are progressing faster than the remaining regions of the world. Based on the 
WHO’s dashboard airlines can identify the COVID-19 recovery at both the sub-regional level and country-level and plan 
appropriately to resume their operation in those regions were the recovery is faster than other regions. 
 
Figure 6 COVID-19 Data Analysis from the World Health Organization Dashboard from December 30, 2019 to March 
15, 2021  
Note: Adapted from the WHO Coronavirus Dashboard [46].  
4.1.2. Flight Demand Analysis by Identifying the Air-route for Reactivation 
After comparing the recovery progress of each country and region against one another, airlines should identify the 
regions and countries where they can reactivate their operation. Airlines should then identify the flight demand for each 
route. Initially, due to the recession caused by the global pandemic, the demand will be naturally low and they should 
be cautious in re-activating the air-routes. Airlines should start their operation in the routes that are most in-demand 
first as that will be the most profitable way during this recovery phase and not all routes at once. In a recent study, data 
analysts compared six countries namely Iceland, Japan, South Korea, the US, Italy, and Germany. In comparison, this 
study identified that South Korea and Iceland are on track with effective containment (Fig.7) and airlines can expect to 
reactivate the routes between these two countries earlier than other countries [45]. 
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Figure 7 Country Status Comparative Analytics of the Coronavirus Impact  
Note: Adopted from Big Data Analytics: The Solution for COVID-19 Airline Recovery [45]. 
4.1.3. Tracking the Demand for Global Air Travel 
Once airlines have identified when and where their operation should be activated, they have to detect the demand level 
for cities and countries that people are looking to travel to. Then among those identified destinations airlines have to 
find which cities/countries have the highest level of demand. To illustrate the power of data, utilizing Google Analytics 
the following graph was prepared to find the flight demand from the United States to the four selected cities- London, 
Dubai, Toronto, and Tokyo from March 22, 2020 to March 20, 2021 (Fig.8). 
As per this data analytics, it is visible how flight demand has continued to fall to all four destinations during the 
pandemic. The lowest demand for London was observed in November 2020 with 68 flights. But as of March 20, 2021, 
London has maintained to be the city with the highest flight demand with 86 flights. While during this one year the 
demand for Tokyo has fallen from fourteen flights to seven flights and is not safe to restart the operation in this route. 
For Dubai, the demand has increased from twenty-eight to thirty-eight. It is little safe to resume the operation in this air 
route. But in the case of Toronto, the highest demand was noticed from July 19 to 25, 2020 with forty-one flights and as 
of March 20, 2021the demand has dropped to 29. So if the airlines assume this route it will not be profitable. Once the 
countries open their borders and relax the quarantine periods, airlines can utilize this data analytics to determine the 
highest and lowest level of flight demand information and plan their air route. After properly planning the air route, 
they can direct their marketing, sales, and operational focus to promote these routes initially to recover and boost their 
sales. 
 
Figure 8 Google Flight Demand Analytics from the U.S. to four other countries from March 22, 2020 to March 20, 2021 
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4.1.4. Customer-specific Air Travel Demand Tracking Using E-commerce 
E-commerce lets airlines have direct contact with their customers and gain data insights to personalize selling to 
individual customers’ needs. The past customer behavior data and the strategies followed for marketing will be 
ineffective during this unprecedented period. An E-commerce centric strategy along with the data analytics of COVID-
19 will help airlines to recover from the impact of the global pandemic and prepare them for the new normal or Post-
COVID-19 era [47]. To gain customers’ attention and motivate travel, airlines have to embrace the data-driven 
personalized e-commerce strategy which includes identifying customer data, customer segmentation, and interacting 
with personalized promotions built on that specific data. The various functionalities of an e-commerce system like (a) 
user tracking (b) flexible analytics (c) real-time reactive analytics and (d) data science forecasting will be effective in 
identifying the customer-specific air traffic demand tracking [47]. User-tracking has to be activated for both purchasing 
and non-purchasing behavior as it is an important step in identifying the changing customer dynamics, and it provides 
important insights for tailoring personalized offers to attract customers back. The impact of COVID-19 is different for 
different countries. So, flexible big data analytics will help to get insights among various types of customers from 
different countries. Real-time reactive analytics will help to identify the customer behavior to fuel impulse purchases 
and secure hesitant buyers. Data science forecasting can be used to gain a competitive advantage as it would help the 
industry in the future to be better prepared to handle any unpredictable situations like this [47]. 
Airlines can utilize their e-commerce data in combination with other third-party data on the COVID-19 and social media 
to gain better insights in developing a strategic framework to prepare itself for the Post-COVID-19 era. This will help 
airlines to acquire data on the spread of COVID-19 and its variants, flight restrictions being imposed in other countries, 
customer sentiment, and other related factors and use predictive analytics to forecast losses accurately. This will allow 
airlines to see if they have enough cash to sustain the flights ahead of time and take realistic measures to bring down 
losses on these routes. Data analytics can also be used to predict and prepare for the outcomes of bookings and 
cancellations in real-time, and it will also provide insights to identify the specific geographic location to intervene and 
achieve maximum ROI (Return-on-Investment). An external consumer confidence index based on data will help airlines 
to measure the comfort level of the customers to start traveling again. Precise decision-making based on data analytics 
is essential and crucial for an effective Covid-19 airline recovery plan. 
4.2. Proactive Technology and Strategic Plan to Address COVID-19 
4.2.1. Exceptional Collaboration 
COVID-19 has posed the greatest challenge to the global aviation industry by affecting its entire ecosystems – like 
airlines, airports, air navigation organizations, security agencies, support services, commercial and retail services, 
regulators, and customers [44]. As the world is expecting a recovery, the pandemic has indeed changed the way how 
businesses were done. Regarding the aviation industry, the demand is lower, there are new expectations and complex 
operational challenges [44]. To recover from this financial setback, the different stakeholders of the global aviation 
sector have to collaborate, cooperate and develop new partnerships that would enable the aviation industry to achieve 
operational agility that is required to protect the health and safety of both the passengers and their employees. They 
have to develop a route that would be more sustainable, commercial, profitable, and resistant to disruption and would 
have a growth potential in the Post COVID-19 era. Through a collaborative measure, different stakeholders of the 
aviation industry and third-party data providers should continue to share the data. They should invest more in 
digitalization to ensure that the industry emerges from the impact of the pandemic in a more responsive, agile, and 
financially sustainable way than ever before [44]. 
4.2.2. Customer Care Initiatives 
Airlines and airports around the world should continue to invest in technologies to provide self-service capabilities that 
would allow passengers to cancel, re-schedule, re-fund their tickets without having to call customer service. This will 
also reduce the call center volumes and decrease the operational costs. They should take proactive measures to rebuild 
customer confidence.  
4.2.3. Information and Training Department  
Airlines and airports need separate information and training department to educate their employees regarding how to 
handle customers during health-related emergencies, and provide up to date information across the world.  
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4.2.4. Additional Long-term Measures  
Airlines should also adopt long-term measures to protect the health and well-being of their passengers. They should 
create self-service facilities such as biometric-based kiosk check-ins and automated baggage handling. Airports should 
install thermal scanners at the airports that feed the information into the operational control center and create overall 
health intelligence of passengers and alerts the airport administration when required. Airlines can permanently install 
infrared cleaning tools for aircraft interiors and continue the work from home option for employees who are not 
working in the front end. To reduce the operational cost further in this regard airlines can use virtualization, cloud, and 
collaboration tools [48].   
4.2.5. New Concepts and Technologies 
Companies from different segments of the aviation industry have introduced new concepts and technologies to help the 
aviation industry to reduce the transmission of the virus. In June 2020, Honeywell Aerospace brought Dimer’s Germ 
Falcon machine to commercial airline cabins as the Honeywell UV Cabin System through a partnership program to treat 
the air cabin in a short time. This system significantly reduces certain viruses and bacteria on airplane cabin surfaces. 
JetBlue was the first airline that is evaluating Honeywell’s UV system for cabin disinfection and sanitization. Bombardier 
received “a patent in July 2020 for the use of specialized air quality sensors for monitoring cabin and cockpit air quality” 
[49, p.5]. Jamco Corp., the “supplier of the cabin interior and seating launched an initiative called “Project Blue Sky” that 
included the latest hygienic and touchless air cabin technologies, that improved disinfection technologies for cabin use. 
It also visualizes future seats that would self-disinfect using UV cabin lighting” [49, p.11]. GE Aviation introduced the 
“Health Application ID,” that is using blockchain technology to embed passenger identity information, ticket 
information, and medical screening results into the boarding process in a highly secure environment. London Heathrow 
International Airport is evaluating thermal imaging technologies as an effort to reduce the risk of COVID-19 
transmission [49]. Airports can deploy robots to serve their customers, use automated cleaning robots to disinfect the 
surface after the cleaning process is over and they can also use Ultraviolet-C light technology to disinfect handrails on 
escalators and travelators. At self-service kiosks, airports can install infrared sensors to track finger movements to 
ensure people are not touching the screen and fit infrared technology at the elevators especially to allow passengers to 
get to the desired floor by hovering their hand over the sensor [36]. 
5. Future Research Direction 
Different sources such as flight performance monitoring systems, operational systems of airlines and airports, and social 
media platforms provide a huge amount of real-time data related to flight performance, flight information, airport 
conditions, air traffic conditions, ticket prices, passengers' comments, crew comments, weather, etc. The aviation 
industry has to use data science and analytics in crucial areas like flight demand analysis, flight delay prediction, air 
transport network management, revenue management, crisis management on airline overbooking, aviation demand 
forecasting for airport planning, smart maintenance, reducing their operational costs, risk management, performance 
measurements, and customer satisfaction. Airlines can also use machine learning for air traffic management in ground 
delay programs, and runway utilization prediction. In the air cargo industry, data analytics can be used in areas like 
optimization in emergency air logistics, aircraft routing with maintenance staffing, and assessment of air transport 
networks. Though research is going on in these areas and some aspects of these data analytics are implemented by few 
airlines, measures have to be taken for its widespread application and success of the airline industry. 
To prepare for the Post-COVID-19 era, future research should try (i) to use descriptive and diagnostic analytics to 
analyze real-time data to monitor the situation and identify changes in markets and consumer behavior (ii) it should 
focus on predictive analytics to predict demand and future customer behavior (iii) research should also use ‘people 
analytics’ with descriptive and diagnostic approaches to know employees’ needs and situations to stabilize current 
operations. Research should also be carried (i) to figure out whether predictive analytics can be used to plan for the 
return to the workplace, as well as employee wellbeing and resilience (ii) would descriptive and diagnostic analytics 
will be an effective way to assess the impact of contingent policies and (iii) whether predictive analytics can provide a 
better estimate regarding public perception and reaction to adjust to the new pandemic-related policies. 
6. Conclusion 
The aviation industry was not prepared for the impact of COVID-19 and was one of the worst affected industries across 
the globe. This research study investigated the impact of the pandemic on the global air traffic and revenue by the region 
of air travel operation, and how COVID-19 affected the number of international and domestic passenger in different 
route groups across the world. The findings revealed that the world passenger traffic declined negative 60 % which is 
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exceptional in the history of air travel. To better understand the impact of COVID-19 on international travel a detailed 
PEST analysis was done. The result suggested that the governments of different nations understood the risks of COVID-
19 and made tougher restrictions to avoid the spread of the coronavirus. As the economy of the airline industry 
decreased drastically most of the governments intervened and offered economic support to the airlines operating in 
their air space. The COVID-19 pandemic reduced the social relationship due to travel restrictions and social distancing. 
These measures were proposed to protect the people but they also had some negative impacts on the social life which 
in turn affected their health. Regarding technological factors, governments tried to identify the super-spreaders of the 
virus through contact tracing while airlines and airports used the latest technology to disinfect and sanitize the aircraft 
and airports. The present research also details how data analytics would help the airline industry during this global 
pandemic situation and presented potential clarifications for the outcomes.  
This study suggests that the airline industry has to consider the political, economic, social, and technological aspects 
into consideration and keep airlines working to make its ecosystem as safe as possible. The governments should work 
in collaboration with other organizations to provide a healthy and sanitized environment for airline passengers and 
employees. Apart from providing economical support, they also need to work with other countries to restart air 
transportation especially for business travellers and students through travel bubbles or air bubbles or corona corridors. 
This will provide a quarantine-free entry for passengers of the agreed countries. This will help to boost the industry to 
some extent. On January 28, 2021, the EU Council established an air bubble with a few countries. Following EU Council, 
Germany formed a travel bubble with Australia, New Zealand, Singapore, South Korea, and Thailand. In the Asia-Pacific 
region, Australia and New Zealand have formed the Trans-Tasman Bubble that officially starts on April 2021. Mutual 
consideration is essential for travel bubbles. Considering this, India has established bilateral travel bubbles with other 
countries which allow the airlines of both the agreed nations to enjoy similar benefits. Though the nature of the travel 
bubble is bilateral, governments should also consider “Multi-lateral Agreements.” Multi-national Institutions like the EU 
and ASEAN should be given exceptional consideration in this regard. Another approach is bilateral bubbles can be 
merged or expanded to multi-lateral travel bubbles. This will help the airline industry to recover and also provide some 
social support to the people.   
Airlines should specifically make use of data analytics technology to ensure financial viability. The greater use of data 
and digital technologies must be an essential part of the airline industry’s recovery and resilience planning. As the 
results of this study suggested airlines should develop a COVID-19 Airline Recovery Plan by tracking the COVID-19 
progress and recovery at a global, regional, sub-regional, and country-level, conducting flight demand analysis by 
identifying the air route for reactivation, tracking the demand for global air travel and through e-commerce strategy.  
This needs strong coordination, cooperation, and effective communication between different data analytics teams 
(internal and external), between all the departments within airlines, and the stakeholders of the aviation industry. This 
is vital to manage the current unprecedented situation and prepare the airline industry for the Post-COVID-19 era. 
Moreover, as the pandemic is still ongoing and new variants like B-117, B-1351, and P-1 variants are emerging, the 
industry needs long-term business support for organizational success and its survival. So, it is important to transform 
the organization to adapt to the changes quickly which needs strong agile leadership.  
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